The microorganisms play a vital role in fertility of soil and hence favors' large group of plants. In present study we have successfully isolated certain bacteria from soil including both Gram positive and Gram negative bacteria and access their ability in phosphate solubilization. Effects of temperature, pH and different carbon sources, on phosphate solubilization, by these isolates were also determined. Low temperature 25 °C, pH between 5-7, and glucose as carbon source were found to be best for phosphate solubilization by most of the isolates. Present study highlights the importance of these plants growth promoting bacteria and their uses for agriculture purposes.
INTRODUCTION
Due to the advancements in science the approach towards use of pesticides and in organic fertilizers has changed and scientists prefer its use in a lesser quantity. This has in turn developed use of other sources which help in better agricultural yield in the prevailing conditions [1] . There is a varied population of population of microorganisms in our soil which may be harmful as well as beneficial. The plant growth promoting Rhizobacteria (RGPR) are beneficial organisms and play an important role in agricultural growth. These organisms take part in recycling of different elements such as nitrogen & phosphorus which help in soil fertility [2, 3] and increase plant growth by direct & indirect mechanisms [4] . Kloepper and Schroth in 1981 [5] used the term plant growth promoting Rhizobacteria for root colonizing bacteria that enhance growth of plant. About a century back, there was inoculation of beneficial bacteria onto plants. There were two major achievements in the history of plant growth promoting bacteria in late 70s, firstly, It was revealed that Azospirillum affects the plant metabolism directly and results promotion of plant growth [6, 7] . Secondly, In the recent days many of the bacterial isolates along with Serratia, Bacillus, Flavobacteria are considered for their plant growth promoting ability [8, 9] and few species of pseudomonas specially P. putida and P. fluorescens *Address correspondence to this author at the Department of Microbiology, University of Karachi, Karachi, Pakistan; Tel: +99261300-15, 99261344, Ext 2248; E-mail: sasubhan@uok.edu.pk groups were particularly considered for their effectiveness in biocontrol [10, 11] .
The inoculation of Rhizobium along with PGPR (plant growth promoting rhizobacteria) gave beneficial effects which have been reported in a number of papers [12] [13] [14] [15] . It also increased yield of pigeon pea in rain field soil as they combined the rhizobium spp. along with rhizobacterial strain, it results in positive effect on fixing Nitrogen and physical growth of plant [16] .
Nitrogen fixation can also be increased by addition of a wide verity of free living bacteria, but the amount of nitrogen fixed by these organisms is not sufficient for the bacterially associated plants. According to Verma, (1993) [17] with the use of phosphate solubilizing microorganisms (PSM) crops yield can be increased up to 70%. This is because of the ability of PSM to solubilized the fixed soil phosphate as well as applied phosphate which is given in the form of Agrochemical [18] and improves the growth of plant [19] .
A component of Rhizosphere-Micromonaspora enodolithica can solubilize considerable amount phosphorus and which produces organic acid and acidic & alkaline phosphate but cannot synthesize growth enhancing compounds which have been reported to increase beans growth [20] . Species of Pseudomonas have been reported to increase the nodules number and its dry weight grain yield, availability and improved uptake of nutrient in soya bean crop [21] .
Excessive use of chemical fertilizers has very much disturbed the balance of ecology of soil which also results in removal of nutrients [22] , which consequently results in considerable reduction in the use of chemicals as pesticides and fertilizers in agriculture throughout the world [23] . There is an immediate need of source that can maintain the quality & quantity of crops, which cannot contaminate the environment and which is not hazardous for human health which would be replaced the chemical fertilizers [1] . The use of microbes which are beneficial to plants can be used as biofertilizers which will improve health of plants and soil fertility. The soil microbes help to maintain health and quality of soil which is due to biogeochemical cycles of organic and inorganic nutrients [24] . The biofertilizers are in demand nowadays because they are not toxic, there is no hazard in their use and are friendly with the environment [22] . The need of the day is to select the best microorganism which is beneficial, inoculate it in a crop singly or in combination 25]. To improve the health of plant and have increased production there are free living bacteria which are beneficial and are in the form of Plant growth promoting Rhizobacter (RGPR) or yield increasing bacteria (YIB) yield [5, 26, 27] . Some bacteria are responsible for the resistance production against plant pathogens and increased plant growth [28] .
The aim of present study was to isolate some environmental friendly bacteria from indigenous soil which can be used as biofertilizer
MATERIAL AND METHOD

Sample Collection
Seven (7) soil samples were collected in sterilized bottles from agricultural field of Malir and back yard garden of Staff Town, University of Karachi.
Isolation and identification of selected strains of bacteria was performed bacteria were identified by 16S rRNA [29] , as well as phosphate solubilization ability of selected strains was also done [30] .
Effect of Different Parameters on Phosphate Solubilizing Ability of Selected Strains
Effect of Temperature on Phosphate Solubilizing Activity of Selected Strains
The effect of various temperatures on phosphate solubilizing ability of selected phosphate solubilizing isolates was determined by the method of Shahab and Ahmad (2008) [31] with slight modification. Bacterial culture were grown in Tris minimal broth, approximately 10 l of this over night (O/N) grown cultures were transferred to the tris minimal agar plates containing 1% glucose and 5 mm ZnCl 2 and incubated at 30°C and 37°C separately for 5 days and observed for clear zone after 48 hours.
Effect of pH on Phosphate Solubilizing Activity
The effect of pH on phosphate solubilizing ability of selected phosphate solubilizing isolates was determined by inoculating selected strains on TMM agar plates amended with 5mm ZnPO 4 and 1% glucose, pH was adjusted from 2-10. Bacterial cultures were grown for O/N in TMM broth and transferred 10 l of these cultures to Tris minimal agar plates incubated for 48 hours at 28°C ± 2°C and were observed for the halo zone formation, the size of halo was also measured.
Effect of Different Carbon and Nitrogen Sources on Phosphate Solubilizing Activity
Effects of different carbon and nitrogen sources on phosphate solubilizing ability of selected phosphate solubilizing isolates was observed by adding 1% glucose, fructose, mannitol and lactose separately in TMM agar with 5mm ZnPO4 [32] . Bacterial cultures were grown in Tris minimal broth for 24 hours in {ris minimal broth}, nearly 10 l of culture was transferred to the Tris minimal agar plates amended with different source of carbon incubate at 28°C ± 2°C for 48 hours were observed for halo zone formation around bacterial colonies and halo zone were measured.
To determine the effect of different nitrogen sources on phosphate solubilization the ammonium chloride (NH 4 Cl) from the medium was replaced by ammonium sulphate [(NH4) 2 
RESULTS
Isolation and Purification of Phosphate Solubilizing Bacteria (PSB) from Sea and Agricultural soil
Total of 32 bacterial isolates were isolated and purified from agricultural soil of Sindh.
Out of 32 isolated bacterial strains only 8 strains were gram positive whereas remaining were gram negative.
By 16S rRNA, CMG 7, CMG 13 and CMG 15 were identified as Serratia marcescence, whereas CMG 4 and CMG 22 were identified as Pseudomonas aeruginosa.
Strains CMG 5, CMG 24 and CMG 26 were Gram positive. Strain CMG 5 was Gram positive cocci and strain CMG 24 and CMG 26 were spore former Gram positive bacilli they have been identified up to genera as the kit for Gram positive organisms are not available. CMG 5 was identified as micrococcus whereas CMG 24 & 26 were identified as bacillus by 16S rRNA (CMG stand for center for Molecular Genetics).
Effects of Temperature on Phosphate Solubilization
Phosphate solubilization was found to be increased at low temperature 25°C, and it was observed that at high temperature although the bacterial growth was increased but the halo zone was decreased showed decreased in phosphate solubilization ability at high temperature ( Table 1) . 
Effects of pH on Growth and Phosphate Solubilization
There was no significant growth and halo formation was observed between pH 1-5. Majority of the strains give maximum halo zone at pH 6 and pH 7 only. Three strains CMG4, CMG22 and CMG26 gave growth and halozones at pH 8 too ( Table 2) .
Effects of Carbon Source on Phosphate solubilization
All strains showed largest halo when glucose was used as a carbon source indicating that all the strains gives maximum solubilization of phosphate in the presence of glucose. With the exception CMG 4 all the strains showed phosphate solubilization when fructose was added as carbon source. CMG7 and CMG13 did not show any solubilizing activity in the presence of mannitol whereas CMG7 and CMG24 did not show solubilization activity in the presence of lactose ( Table  3 and Graph 1).
Effect of Different Nitrogen Source on Phosphate solubilization
All the strains showed good phosphate solubilization activity in the presence of (NH 4 ) 2 SO 4 . Except CMG4, all isolates showed halo in the presence of (NH 4 )NO 3 while no strains showed phosphate solubilization action in the presence of NaNO 3 and Ca(No 3 ) 2 ( Table 4) .
DISCUSSION
The plant growth promoting rhizobacteria (PGPRB) have the ability to directly or indirectly promote plant growth. A number of bacteria act as PGPRB e.g. Klebsella, Arthrobacter, Enterobacter, Pseudomonas etc.
A bacteria may be called as PGPRB if it has the ability to solubilize the phosphate and make them available to plant for their growth, if they can stimulate plant growth, if they have aggressive colonization around root, if they can control Phytopathogens Source code CMG Size of hallow (in mm) 4  --20  20  20  20  --5  --12  12  10  ---7  --10  12  12  ---13  --9  12  12  8  --15  --18  26  26  ---22  --18  20  20  ---24  --20  19  18  18  --26  --14  10 10 --- (Vessey 2003 ) [33] or at least have any two of these criteria.
Phosphate solubilizing microorganisms (PSM) which can solubilize phosphates and can demonstrate phosphate solubilizing ability phenotypically [34] . Present study was carried out in Karachi where 32 bacterial strains were isolated from the rhizosphere of different areas of Karachi. The common feature of gram negative bacteria is mineral phosphate solubilization which has already been reported [35] . The present results are in agreement with [36] , as reported that 90 % isolates of rhizosphere were gram negative.
Temperature, pH, carbon and nitrogen sources are different parameters and their effects were observes on phosphate solubilizing ability of PGPR. The isolates were grown at 370C which is the best suited temperature for growth of mesophilic bacteria and 300C to check effect of temperature on phosphate solubilizing isolates. As a result it was revealed that halozones were smaller at 370C with large sized colonies but in case of 300C, 100% isolates had maximum solubilization which is same as shown by researchers who worked on 300C and declared 300C as best temperature for phosphate solubilization [37, 38] . For optimum temperature there were differ the views of different researchers according to Shahab and Ahmed 2008 [31] 25 0 C is the optimum temperature for phosphate solubilization. Kang (2002) [39] reported that in few studies [23] . According to these studies, the bacteria can adapt themselves and show their activities according to conditions. Conditions like type of organisms, pH., nitrogen source in media and carbon play an important role in solubilization of phosphates [40] . For best solubilization pH of strain should be 5-7 and there is no growth below 5 and above 8 pH. CMG 4 and CMG 22 exhibited best results at pH 8. Same was the result in case of CMG 13 but at a lower extent. These results match with the results of Farhat et al., 2009 [38] .
To check their effect on phosphate solubilizing ability different sources of carbon were added to minimal medium amended with ZnPO4. The results of Narsian and patel (2000) [41] are also in agreement with the above results according to which A. aculeatus was able to show phosphate solubilization in the presence of different carbon sources in order of >glucose >fructose >mannitol>xylose >aranbinose >maltose >sorbitol>sucrose >glycerol >galactose>Lactose. CMG 4 did not show any solubilization on fructose whereas for all other isolates glucose supported the highest solubilization. All isolates showed solubilization on mannitol except CMG 7 and CMG 13 whereas CMG 15,CMG 7, CMG 13 & CMG 24 did not show any growth or solubilization on lactose also. These results are same as that of Nautiyal, (2000) [42] Serratia marcesance CTM 50650 can use different carbon sources with highest solubilization in presence of Glucose [38] .
(NH 4 ) 2 SO 4 , NH 4 NO 3 , NaNO 3 and Ca(NO 3 ) 2 are four different nitrogen sources were used to determined the effect of nitrogen sources on phosphate solubilizing ability of isolates. All the isolates showed a big halo zone in the presence of (NH 4 ) 2 SO 4 except CMG4 all showed halo zone in the plate amended with (NH 4 )NO 3 or CaNO 3 as a source of nitrogen. According to several studies ammonia is a better source of Nitrogen as compared to nitrate [43, 44] .
CONCLUSION
In the present research work we able to isolates such bacteria which can promote the growth of plants from indigenous soil samples. These bacteria were quite effective in phosphate solubilization and effect of various factors on growth were also studied, however, further research is needed to explore other potentials of these isolates and to find out genetic stability of these properties.
